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[«£&] TO* 

1 ] 

1 O D N A WrJtW ^fUt *EyiJ fc^tr H 2 <^r$lDN A if 

1^ 1 ODNAIf^OS'^I^titta SS^iJ * -g- tr S 3 CD zi^il D N A 0r 
|^^2<7)DNABff>T-<7)5 , ^iI^t'T--;i/-t^-tr>^-7 0 ^-r-7- fc, 

»?«*'^7- -t'itaiRjE ( p c r ) \,z x *) mm~*m d n a * 

tPCR f K is It & m 2 O D N A Bf Jt £ tffc 3 O D N A KfK" O *i 
-T*l> 5-2500 pmol/L-e*&£ t Z^fflLttZ? >/^I^ffl»lDNA«l 

[IH ^ 2 ] 

«rgB*lODNAWf>T-*WI*1-4^*t-, *t>*C*PCR (ll^PCR) 
*rfi 1 oTDNA£i*lBLfc&, 1 C R?#$E£ mUm 1 O D N A Iff in £: L 

xm^xmMmnm<opcR (I2^pcr) *ffd^st?*o-c, mmi#i 
p c r tzmf-f 2>7°7j -^-Rtfmrn i^pcr x± ctzy'^j-r-yj 

v-ojftjgri*. |g^2^:PCR^Ht4 ] CiSV^T'?-tt^tL20 nmolA^T^^ £ 
t 1 fE«o^i 0 

[If ^3] 

mti%il>kP CRtzm^&7°7J-?-<Dmf£l)K -ett-e^O-SOO nmol/l/e& 

* i t ^#mt-r^»^ 2 ififco^^o 
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mumi>XPCRmmz 10-10 o^^n (m2>xpcRmm*p^}3tfz> 
fcrnm-e) Lxmum 2 >xp c r *fro z t ^^mtt^tmm 2 tm^mo 
umm 5 ] 

IfiUM l^PCR mm$>fr h7°?4 ^-RZfy'y l^^i" z> z 

tz&Wittz $mm 2 %m<D^m 0 

ItlfEm 1 >kP C R OilDN A fd\ a^x.^t;M#X(±-€-^#?ft-e*^ - 

t * # m £ -r £ it 2 1 emco^^o 
[i» « 7 ] 

2 <7) D N A $r>1r;& ^/3ZJ2H 3 0DNA BffJtrtN ~m% D N A t^ft x. X 

DNAt^i) -i t *mwi t-rz> m^m 1 - 6 mm^& 0 

umm 9 ] 
umm i o ] 

mUm 2 <D D N A BIf Jt & t^H 3 <D D N A mfr<V'J? & < <t & — ?j # ? * ^ y -f- k 

Lt^^ji^ih 1" i - 9 MtL^ismo^rio 
[if «i 11] 

1 2 1 

fris * ? -/f - e?ij#-5§- i <o r ^ y BftE^l** & & * * v > * ^ -7° 
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[Wr^Jjt 1 3 ] 

Iff^l ~ 1 2 MtL^fEfcO^viHJ: 0 5^L7t:»glDNA£fflv>;z>i t 
[0 0 0 1 ] 

[f£W«1-£»T5m] 

[0 0 0 2] 

[t«<7)Wf] 

mmw^ftm-fz ntit^vA^j tmsti&miztfmmLx^Zo r/^m. 
mm^^ikfimhfritzz&tzfe^x^ mmz&& tRfrixfz? > v< ? 

<n$m*mz Lx? n<vmmtmz<vm&*whfrizir & z\ t&xz t 

[0 0 0 3] 

s^-^^ v) , ii^fv*^2*A^ tfftfrtitzfti^ %mmx < 

>J ^7 Alr-y-fD? y^^'S.m^hfLh X r> Kft^X^fz (Kigawa<b, FEBS L 
ett., 442^, 15-19K> 1999^, &tm^2000-175695^<&$|x#HS) 0 ^OlSlffl 

m 9 y / < ? x?y^?M* $m i < #§ii ^^^tz^Kit, mm t%&D 
NA«h lt, mm%§£mmmi&t%mz-&fz^mm<v? y^?m.*^- k-t* 
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[0 0 0 4] 
[0 0 0 5] 

[mnmm l x o t -t & mm] 

LfrLKtfb, z\(dx o y ^<n^mzm.Ltzmm.vN Aitmm-t &m 

[0 0 0 6] 
[0 0 0 7] 

ttIO^n->"|fcDNA?:2M PCRtCJ: <9 ifipsi"^ - K X o T> ? 

&ihL*§kw*5ti&-r2>^m^fz 0 
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[0 0 0 8] 

^ y^tn^ku - Y-fh^, 1 <7)-^IDNAI|ff>t«i:> 

tm 1 <0 D N A 8/^03' 5fcSS^J& t MHI" & SB^iJ £^trf]l 3 COZ^ID N A if 
MH2 <7)DNASlfjt<7)5 , ^fIit^T--^-r^-fe>^7 0 7-r-7- 
Sr«»$-frT^'J^^— fe'iiaiRJED (PCR) KJ: im0Mfcr*«DNA«:ii 

^ 2 o d n a w n- a ? a^T- <t) m^R z/mrn * mm -r & wm * -a * , 

p c r -mm *» k & »t & t& 2 co d n a mfrR vm 3 <o d n a w it <r> mm*** n 

***L, 5-2500 pmlAr~&& Z £ Zt&fflctt W&f&mMMDN A<DM 

[0 0 0 9] 

PCR (imPCR) Srtfo-CDNASrifipSL^m. f£H 1 -&P CR^m^f 
fSH 1 CDDNABJftf-t LTfflv^TJiIfiP C R (f2^PCR) £*T9 Tr&re&o 

mm i>xp cRmm^Kjm-t^y'y << -?-Rimm 1 -^p cr-c* 

9>f^-^>f v-OjftJg^ |g^2^:P C R^^^iSV^-C^n-P^O nmol/L 
[0 0 10] 

5^7-^v-^i2^P C R^<7>#t>ii^fi«:«<b-r^:i6^(± x H 1 ^PC 
Rlzm^Z-fyj-r-mm £20-500 pmol/LCDfaBl*! #\ f l^PCRi 

t^i o~i oo^ctt (^2^p CR&»*fcfc»t*&iftft-c) Lxm2^k 

PCR^t^\ £L < {±CtLt>coM^*a*^t)^T^T9 ri\ Zlifl^PC 
R Mt 1 ^ <b -7°^ -7 >f "V - r ^ £ L fc&tcfc 2 P C R £ 
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[0 0 1 1 ] 

^Jfc3&&K:i3V*T, ffiffBH l&P CR^IiDNAti, 

[0 0 12] 
[0 0 13] 

glj<7>£?3: L^H^K^T, |JSB^2 0DNA»fM-Sy f #3 0DNA»f>H-^ 

v > * 7^ -7°^ KT*ab h £ iU>„ 
[0 0 14] 

[0 0 15] 

*§£w<D-mn%mj^^i$rtmmK?a^Tm&i-z> 0 mm. 

ScDNAi^n->ffcLfe7*7^< KDNA^ffl^t, 2MPCRi:±oT 

[0 0 1 6] 

(1) fjll^PCR 

m l^kP C ROilMDNAfi, FJfMco * % £ a - Vt&Wffl$:'£tri>V> 
X-&tH£¥<D i^^^t^A<> ^ilfcDNA7^r7V-^^^o- vffc 

tiilEijf 2003-3101953 
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o tfz, «§££tt7cDNAT-& < M x.l±\ ±ffiK^J£^try^5 K 

^ ^ ^ - £ ®m L fcffi^X t± ^m^*Wt £ ffl v ^ d t # £ o El 1 t?t± N 
■7°^^^ K^^ ^-pBLUESCRIPT SK+<7)SacI, Xhol ^fit:v^^^fic DNA 
n- y^tL^y^^ ^ Kmodified bluescript l^r^t'o 
[0 0 17] 

EI 1 ^£v>T, ^n->j^^; c DNA(7)^>y^g3- K^J££Jf (SI - * 
fca&K, 5' 1 H JJ<7) "7°^ — ^ L T 2 fjtH<7) I'y -i^— (5' 4 1 RX/5' - 

^g^ij^-a-tf- <h^ ? -e^ ho — vt\ ±|25' -7*7^-7- 2 O 

^PCR^5'ffllJOT°T-f v-<h Lxmrn-fZo 
[0 0 18] 

— EIl^&^T, 3'fiJ<7)7°^-7-J±, * >/^JC£=J- K1-£ffl^W 
- Vir&M 1 <7)DNA|fr>^if itl£tL.5> 0 fgfjll ODNA$r>tS^ \k^-fh>W>2 

^pcR«t Lrfflv^fc*, p c RMSa^^«^o^iTfflii-r^> 
sra* K5i5#-t- & ±M~f 9 -i' - ^ 2^pcrri!l^ iss-r & ^Th^^^ 

o t^o-C, ^l^PCRtcfflv^Tt^^^-^-^^l^PCR-egiJ^tyi: L"C4 
Miff J 4 v-^>f 7-0|2^P C Rv#?fl^^cO^*>ii^»^20 nmol/L*ini 
i:if»t^i^iL<, *#6W±. 5' 7^ 3' y°y 4 ^-(D^rfirrL 

tCov^T, 1t^O^°9^-7-^fflV^^{±-e<7)^ft^T\ 20-500 nmol/L 
O^Jg-CfflV^o L< (±50-100 nmol/L-C&£o 

[0 0 19] 

&£v>(±. ^l^PCRvf-^^ 10-10 O^ftU^^f^-S^^ 

tUfiE# 2 003-3101953 
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[0 0 2 0] 

-0 J: 9 ^^c^til^ ±|£lil 1 ODNAHfrJt£|#£7^iifl*<^7 

& £*T D N A Sir Jt" 5: ^0 >9 mi"- i: ^£oT±ifi|jl 1 <7)D N AWtft*m%1r Z> - £ 

[0 0 2 1 ] 

(2) i2^PCR 

^ iz . ±gB£ 1 O d N A Bfffi- ©5' <h Mi" £ S£?'J £ * tr ~ #&<0 » 2 

<7)DNA$rtf- (JUJLT, T5' DNAifM-J v>3 ) o 
2 0DNA8frJtfi, -£03' 3fc*«#t\ ±1E*1 <7)DN A»fjt<7)5' ^^tM 
t i:lot, ittib 2ocoDNABff>t^ffi5:ny^^-7-S.D f ilMi:^ 
ot#fiSW:i), H2^PCRH*3tt-5i*l!DNA75 ? ^-t*o W^f^> 
ffitli> 1 2 iaS*m±W£ L < , Ii:ffiL<(il 7i£5kJ£Jl±T-&&o 
[0 0 2 2] 

Mv>T, ±IB*lODNAKM-O3 , *a««i:««-rSEy!lS:-&trZ:2f:0[O* 
3<7)DNA»fit (&T ^'DNAHifi^J iv^^U^o ) £f3®l?-&o flCfl 
3<7)DNA»rJt{2, ^-<7)5'^IIitT\ ±fB#l ODN A$rtf-W *^ffi£<hfi 
m-fZ>Z\tlZ£*oX, Z\fLh 2 0(7)DN AWfM* *mS.iZy° y^^-RUMM t& 
oTffftRJo^jBi *K i2^PCRi:*(t<S§IDNA^t*o 'S&tfr* 
«J£l±, 1 2ffl£*tJGJUu&*jfr * L < , S L < (± 1 7Jfi*m±-e**o 

[0 0 2 3] 

m2>XPCRm<V7°7 4-?-tLX, ±|E5' DNAftffitW^fl^^ 
T--^-r^>-t>^7°^^-7-i:, _tfS3' DNAWf>i-03 , *3g^i*tCT--^i- 
STVf-tVX^'fv-^tSo ^tL^^T'^-f ^2^PCRO 
»SDNAfc7--^LtDNA#ftRj£*iii U ^DN AKftf-^ipS-e 
#*U*J: <, ±|SilMDNA<7)M*yrofI^i:T--;H-^>^<7)7 0 7-r^-^ffl 
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[0 0 2 4] 

— JKH, PCR-tr-(i7°9^-7-|5]±^^L7 , iSiJ^ (^7>fv-N7-). 

fi^&< %Z>t^z.btiZ> 0 lii07°7^v-0^^iv»TPCR?: 
fro OLZIz-fJA ^-^-r-lilfil-^fltcffiiWE^^Irti^ 

[0 0 2 5] 

fWtt-r^E^Sr^tro if fCT^^i^ WHS"*-* 
T 7 ynt-^-f^ffiffl^^o T7 7°n : t-^-liT7RNA^ l J^7 w, b' 

?k v- ^mnfflmmi&M&fetfm rna tcig^-r^- ttao -cms 

Zti&o sKV- Afe^E^I (RBS) J±. S DE?iJ ^ & Oft* M 
[0 0 2 6] 

•7 - ;6*r - - ^-r & E^J *^tp 0 ---e-t>x-7°^-r-r- o^e^j t±5* d n a 
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10 0 2 7] 

|sJ#(C, 3' DN A^W3»ffit^(i, P C R ^£^-T±!BT >-f-b "7° 
y j-?-tfT~-)V-fZ>Um*^tso T>^-±>y.y°yJ-?-a, 3'DNAftJfJt 
W^yrefllt^W^'J X Lt^7 ^ v- t Lti< *> <7)-?:&ft(ir& < , & 

[0 0 2 8] 

^2^PCR <DKfcm<P K & If h 5' D N A |fftf-& ^'3'DNA i/f^t f± . ® 

#C0PCR^ibnt^>-7°^^^-DNA#Jg J: «9 W£ L< , 

5 ~~ 2500 pmol/U ± £t£ L < (±10-500 pmol/L<7)flftg-Cffi V*£> ft£ D -ft 
^cODNA^jt<7)#S^2500 pmol/LJ: »9 & P C R ^KsiJjgW^ 

-T^^^, 5' DNA$tJt-W3' DNAmfr^i?Ltz2-~^--*t)lsy 0 y4 v 
- ^ $ ft & — «t D N A [Hj±^ s ±ai Lfzy°y4^-V4^-t \s\m<Oj±m. 

U ^<D^5' DNAif>Tr£3' D N AWi t L fz X o teWM 

w-e^^-t^o c\<D^m^^mm.^} ± 19 ^^^pcR-ettiiii^ft^i^ 

[0 0 2 9] 

DNAB/fn-0?M^5 pmol/LJ: •) MS:^, iltLtKDNAOi 
fOt©^* < &oT+^&*OglftDNA^ipS£ft&v> 0 |2^PCR« 

[0 0 3 0] 

±IB5'DNAK(fJt{±, $ fcfc<E^i|^K^J**tr Lv> 0 ti^ft&BE 
?!lfi, RNA* S, J * y-^OMmZifc-rDNAi&mm^&^X. -tCGCC 
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[0 0 3 1 ] 

±fS^5'DNAif^^^3 , DNASffitc^M^^-^X{±M^^~^ID 
NACDftt) C D N A f i o T ^ ±Ei 2 ^ P C R "kff -) ZttfX^, i 

[0 0 3 2] 

(3) ty^rfT K 

±155' DNAKffM" ^5.^3' DN ABNtO^fc < tfc— 7?K. *^-7°7-K£=i- 

44E?iJti4, «x.lf, ^;i/^ft>S h7>^7x7-t* (GST) „ t;H* 

(MBP) , ftl/K^y>(TrxA), -t^o-^^K^^X 
CBD), X hlx7°h TVfv>IS^-7°f- K (#UxJ£> Streptag™) % ^.D^^v 

[0 0 3 3] 

Wf*>Sh5>^7x5-4f (GST) {±, pTf&ttO**^ ^Rt?* 
pGEX Vectors(iT-7 A "7 r >l/v y7/M ^T" 7 ?tttf*t>rfifJR$*L-C^£o GS 
[0 0 3 4] 

(MBP) f±> T^JIfffiO-^ h-^££-^ 

[0 0 3 5] 

^ * V K * v > (TrxA) (± , BMfc«x£lS «: ttMEf * 0 * > ' ^ If t? * v 
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7^f-t«^o Z<Dfz&(Dmifct LX, fiJx.(i'ThioBond™ Resindnvitor 
ogenttM) ^^TtTlg: £ fix 0 
[0 0 3 6] 

•t;l/n- K> > (CBD) (^ Clostridium ce 1 1 u 1 ovorans <h Ce 1 1 u 1 omonas f 
imLS * <7) -b ;w n - 7. K > >f > EFll T% -t ^ n - X # H fit] t£« 

[0 0 3 7] 

* h uyfre^Vg^rf KtLt, ^Jx.{fStrep-tagIItO^(fa* 8i® 
(7)7^ y^^^^^^-7°^ K^ibtL-C^ 0 , StrepTactin™^Streptavidine™ 

kskw $ ^xmrn-f z>zt &x § * o 

[0 0 3 8] 

-mo&mw^ mz~y y^mT-tm.ffi&tf'm^o torz&tx 

[0 0 3 9] 

&©E?!l (native His tag)-e&& 0 SUttT 5 s*m.XhZ> 6m<DKX-3-i?>m& 
tfMEc izfrffl. L Xftfe-f htztb^ mWt+ Z> 6 til O t: * ^ v > * ^ <t <9 & 

[0 0 4 0] 

«S^£^T, Ztib<D?y<'7?- Vli%mZ-£tz9 WSt77 

** «b a*-? (± 4 v > a*, wmm fcwcm k & x m r n a *? «; # v- a « t o 
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* &7E.it L T«EIR5» £ i§5 *6 £ £ -e (± & ^ i: «JJ 2 H & o 
[0 0 4 1 ] 

£ftC>^*^R?ijOTiftlwl±, hn^fcf^ Factor Xa, x>fn^rt-b*f 

jc £±ga* ^E^eiaj 0 81 LTffints £ t i> -e § £ c 

[0 0 4 2] 
[0 0 4 3] 

(4) ^/^Ml*ffiv^r//^»^)j 

>/^f^Mt^It*i), -hfBHBJiaWltbiKfc LT*i, V^V-A, t-RNA^ 
ffiS30«BMm?S) X(i^S^«(Thermus thermophi lus ) EfajfeO £ O^ifhV^ 

j&m*&2>&K&\,*xift5L\<*o z<D±mms 3 ommmmmiz, ^d»BM9 (r 

na^ met) , BL21, BL21 star, BL21 codon plus*M£#* (Pratt, J 
.M. et al., Transcription and translation - a practical approach, (1984) 
, pp. 179-209, Henes, B.D. <hHiggins, S.J.H, IRL Press, 0xford#BS) \,Z$£ 
o xmmx § , XfiPromegatt, NovagenttXJiRochett^ h r|TSE ZtlZ>i><D*m 
m UU>/\ 

[0 0 4 4] 

l$:@iEil:L^*7A^n7F^ (Spirin, A. Meth. In Enzymol. 2 1 7 
^> 1 2 3 - 1 4 21, 1993 ^#F°) £ <h j^T~ § & 

[0 0 4 5] 
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[0 0 4 6] 
[H»lJ] 

i^T^^H^O^WiJi: LT. c-Ha-Ras* 7 ^n^A7^-=7 

[0 0 4 7] 

[HM^O 1 ] Ras* >/^K<7)^IJ 
(1) fl^PCR 

Ras^ >^fC£=J- Ki-^ilil^-^ilDNA (ge^Jl^- 2 ^ifi^S^iJ £7F 
L/Co ) £ifS!£U 5'^7^-7-l :hRBS>B+6 (E?iJ#-^3) . 5'7'7^fv- 
2 ipRas (B^iJ#-^4) 5.^3" 7°? 4 ^~ : p8. 2 (SWI^ 5 ) (0 3mm<0-fy 

-PtL^ 1 2 L/io 

[0 0 4 8] 
5' 79 v - 1 : hRBS>B+6 (mm-^r 3 ) 
5' -CCGAAGGAGCCGCCACCAT- 3' 

5' 2 IpRas (EfllfHM ) 

5' -GAAGGAGCCGCCACCATGACCGAATACAAACTGGTTGTAG- 3' 

3' 7°^^ -7- : p8.2 (S^iJ#-^-5) 
5' -GCGGATAACAATTTCACACAGGAAAC- 3' 
[0 0 4 9] 
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lng/ 1 


4^ 1 


0. 2ng/ju 1 


5 ? yy-i^— 1 (hRBS>B+6) 


1. 6/iM 




0. OS & M 


5 ' y"y-<< 2 


0. 2/iM 


2/i 1 


0. 02 // M 


3 ? ^fy^^— (pS. 2) 


2/i M 


1m 1 


0. 1 ii M 


d N T P s OKflESfc) 


2 niM 


2/i 1 


0.2 mM 


Expand HF $tSr?£ V >vn^ A) 


(lOx) 


2/il 


(lx) 


(15mM t£ft^ ^ v' £ A-g-^T) 












7. S5 /i 1 




dna xK y y 7 — if y y^/-- 7>vn^ a) 


3. 5 U/ji 1 


0. 15 /z 1 


0.02625 U/ju 1 






20 /i 1 





[0 0 5 0] 
[*2] 



STEP1 


94°C 








2 min 


STEP2 


94°C 








30 sec 


STEPS 


60°C 








30 sec 


STEP4 


72°C 








2min 


STEPS 


GOTO 




for 


9 times 




STEP6 


94°C 








30 sec 


STEP7 


60°C 








30 sec 


STEPS 


72°C 








2 min +5sec/cycle 


STEP9 


GOTO 


6 


for 


19 times 




STEP10 


72°C 








7 min 


STEP11 


4°C 








forever 



[0 0 5 1] 

(2) ^2^PCR 

OTiftK#«0 9 7WM 5 ' D N ASffn- : T7P (Effl&^r 6-10) t 

, T7 *-9-Wn*^1rh 3' DNABfJt : T7T (@^0#-^ 1 1) fc. -3- 

- y ■? - +h ;U 7" 9 4 - (YA1 . 2) I 5 ' -GCCGCTGTCCTCGTTCCCAGCC-3 ' 1 2 

) t Srffl^i 2 - 7 y y P C R *ffo PCRi» 



tbSE# 2 003-3101953 



&m 2001-201356 



16/ 



7AI±, ■tti*?tim3X.U t $L2 liZT^LfZo if^ ui-Cffl^5'DNA»fJti:3 
- VZtifz? f<-7°?- V<DWmzm4 IZtfLTzo z\mt^ ili^L/a^: 
, T7 7°o-=e-^-o$lH*PT-e> #ttO?^*B£?y<!:Ras?>/^Sf 
? J? £ Umi" S:t©-ei4 Sill*— D N A Wf M* S: * IB L o 
[0 0 5 2] 



1^3] 











isi^pcr mmmm 


(xl/5) 


5n 1 


(xl/20) 


=L^y<— 9-/^9^^— (YA1.2) 


100 mM 


0.2^ 1 


1/jM 


5 ' B?rJt(T7P fragment) 


2nM 


1 Ml 


0. InM 


3 ' |SrK-(T7T fragment) 


2nM 


1 nl 


0. InM 


d N T P s OEfl&fifr) 


2mM 


2 Ml 


0. 2mM 


Expand HF MSff^(^<— U A) 


(lOx) 


2 m1 


(lx) 


(15mM &fL^ ^ v- •> A^f) 












S. 65 m 1 




dna a? y ^ 9— tf y stf*—T > ^-< a) 


3. 5 11/ u 1 


0. 15 m 1 


0. 02625U/m 1 


3-ff-fl: 




20m 1 





[0 0 5 3] 
IH4] 



1 


GST 




o 


MBP 




3 


TrxA 




4 


CBD 




5 


His tag 


MKG S SHHHHHH 


6 


native His tag 


MKDHL I HNVHKE EHAHAHNK 



His tagWnative His tagfcov*TI±, WOT < J W£tt&\*— ^ 
[0 0 5 4] 

(3) mmm* >^?w&f&^&nz>? > 

^:MS30Wm?R(±Zubay<b (Annu. Rev. Genet i. ,7,267-287, 1973) <Djj&l,Z$£ 
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^-v: 1.7/ 



CR1U1//1, ±l£^:BiffiS30ttm?R7.2 / / lSrjHIx., RjSiftO£**30,ulfc L 

[0 0 5 5] 
[^5] 



HEPES-KOH pH7. 5 


58. 0 mM 


>^^^> Usf 


2. 3 mM 


ATP 


1.2 mM 


CTP, GTP, UTP 


#0. 9 mM 




81.0 mM 




250. 0 Li g/ml 


tK y zn^- > ->/ y =i— ^ sooo 


4.0% 


3' , 5' -cAMP 


0. 64 mM 


L(-)-5-!7*/>$/V-5,6, 7,8,-r h7't K 0 HSg 


35. 0 p. g/ml 


^fliffi h — ^/l^t RNA 


170. 0 u g/ml 




200. 0 mM 




27. 7 mM 




10. 7 mM 




#1.5 mM 


T7RNA tK y * 


16. 0 units/ju 1 



[0 0 5 6] 

[H»U2] C AT^ W^JCO^ijl 

(1) Hl^PCR 

C A T * > a?* K £ n - Ki-*BS^J#-^ 1 3 Lfc£&R^J 
DNA^iltLt, HJfe^l tlSiaiO^-C^l^PCRSrfTofco fc£U 
5'7 7^fv-2i:Lt(i > C A T«fc?-K##||ft&, BE?iJ#-5§- 1 4 icf; Lfc*£3£ 
BB^iJ O -7° 9 ^ ^ - pCAT * ffl v » tz 0 
[0 0 5 7] 
5' 7° ^ << t- 2 : pCAT (SE^iJ#-t 1 4 ) 
5' -GAAGGAGCCGCCACCATGGAGAAAAAAATCACTGGATATAC- 3' 
[0 0 5 8] 

(2) i2^PCRMi»^ y'*9i&'kmjhK&wz>9>'**n<n&m t 
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^-v: 18/ 



mmmi tmm^umzx ik ^ 2^p c rs^i»^ ^a:^ 

[0 0 5 9] 

[HM1?!)3] -7^7^ c DNA^ n-><^|§Jl 
(1) ll^PCR 

v^^^ft c DNA7^7*7 'J -7>^ffim^ill^L/t 1 OttiSO c DNA^ 
n->^iItLTfflvV: 0 £*t<bt±, 7°7^^ KpBluescriptSK+OSacI, Xhol 
UU^^ti^tKD c DNA^^n-Xb^tL7t:^(7)-e^)l9, GenBankH^il^ tt 
Ti/^ (Accession No. f±, -etL-TtL ml6206, m21532, xl3605 N u51204, 116904 
, S68022, d87663, x65627> m32599, u85511"C*>* 0 ) o 5' 7°7 4 1 RXf3' 

■7°v-r -7- 1 LxitmmM 1 t»7'7^-7-^fflK 5- ^°^-r v- 2 t lt 

t± *L-P *L<7) c D N A iiZ #M W & <£> ia^K^iJ ^t^7 p 7^v-^ffl^TP 
CRtffofce PCRilt^ S.^-7 0 n^^A(i, ^^6X^2 1:^ 

[0 0 6 0] 

5'y^-r-7-2 : P iA2 (Be?ij#-^i 5) 

5' -GAAGGAGCCGCCACCATGCTCAAAGTCACGGTGCCC- 3' 

5' -Y -7- 2 : plB2 (S£^iJ#-^ 1 6 ) 
5' -GAAGGAGCCGCCACCATGGAGGAGCAGCGCTGTTC- 3' 

5* 79^- 2 : P 1C8 (IE^J#-tl 7) 
5' -GAAGGAGCCGCCACCATGGCCCGAACCAAGCAGAC- 3' 

5'7°^-fv-2 : P 1D2 (SE^lJ#-^l 8) 
5' -GAAGGAGCCGCCACCATGGGTGTTGACAAAATCATTCC- 3' 

5'7°?4-?-2 IplD9 9) 
5' -GAAGGAGCCGCCACCATGTTGGAGACCTACAGCAACC- 3' 

5'-7°^-r-7-2 : pIDIO (K^iJ#-^2 0) 
5' -GAAGGAGCCGCCACCATGGCGGTGCAGGTGGTGC- 3' 

5'7°7j-?-2 !plE4 1) 
5' -GAAGGAGCCGCCACCATGGATGATCGGGAGGATCTG- 3' 



ttSlE# 2003-3101953 



mm 2001-201356 



^-v: 19/ 



5'7°^-r-7-2 : P iG4 

5' -GAAGGAGCCGCCACCATGTCGAGTTATTCTAGTGAC- 3' 
5' 7°^-f^-2 IplHl (SS?iJ#^-2 3) 

5' -GAAGGAGCCGCCACCATGGTGAAGGTCGGTGTGAAC- 3' 
5'7°9-T-7-2 :plH5 (B^iJ#-^2 4) 

5' -GAAGGAGCCGCCACCATGGCCAACAGTGAGCG- 3' 



[0 0 6 1] 









MA 


mmy^^^ k 


0. 2ng/ju 1 


4// 1 


0. 04ng/ /i 1 


5 7 77^f^ 1 (hRBS>B+6) 


10 /xU 


l/i 1 


0. 5,uM 


5 7 ^fy^-^— 2 


0. 




0. 005 ^ M 


3 7 .-fy-*-*— (pS.2) 


IOjuM 


l/i 1 


0.5/xM 


d NT P s OKflfrK) 


2 mM 




0.2 mM 


Expand HF £Siixfl£ 0<— !J # — ~ X*'^ iO 


(lOx) 


2/il 


(lx) 


(15mM tkfL^ i/ £ A^fiT) 












S.S5^ 1 




DNA sff y ,y 77 — if y yjf—* Xxn>T iO 


3. 5 U/fil 


0. 15/zl 


0. 02625 U/ |i 1 






20 /i 1 





[0 0 6 2] 

(2) H2^PCR 

[0 0 6 3] 



miE#2 003-3101953 



mm 2001-201356 



^-v: 20/ 



1^7] 











^i^pcr mm mm) 


(xl/10) 


5/x 1 


(xl/40) 


^l-/<*-^/U7*7 4 (YAl. 2) 


100 ,uM 


0. 2 n 1 


1 tiM 


5' Brit(T7P fragment) 


2nM 


0.5/i 1 


0. 05nM 


3' l#rJt(T7T fragment) 


2nM 


0. 5/i 1 


0. 05nM 


d NT P s 


2mM 


2/i 1 


0. 2mM 


Expand HF ll»n^(-<— V \sjt*—r >'/^4 A) 


(lOx) 


2/, 1 


(lx) 


(15mM j&it-r v/ r> A ^) 












9. 65 /i 1 




dna tj? y y c-<— y ^ x/n^t a) 


3. 5 U//i 1 


0. 15 1 


0.02625U//i 1 






20 /i 1 





[0 0 6 4] 

r;i/«^*»^*f L^:tt**EI2 K^Lfco > 1 ~ 7 fi^ti-TtU 1 :H 
l^PCRI^ 2 : His^£#JnL7^2^;P C R0tk 3 : native His * 
^£ttJnLfc£2#:PCR£!B7, 4 : GST*^£ttinLfc£2#:PCRj^K 5 
I MBP^^^#JnL^^2^PCR^%, 6 :CBD^^*#inL^H2^PCRa 
!». S^7 :TrxA^^S:ftJPLfe»2^:PCRj£!»Sr^i-o fl^PCRM* 
2^PCR*C, f-<DDNAW/ry KO»tU?^ H2^PCR-C{±, 
tL-e**LOSmft^^^ K * 3 - K-t & ^ ^iJ^^L^ILv^ft $ N A-hm 

[0 0 6 5] 

l 5.^2 oMCi 0 , 111? >'<*J^J&^ 

14cS«Leu#«T-C^jR^, TOPCOUNT^fflv^T^* Lfc„ ^<7>*£*£T 
K£ 8 ROTS 3 K^Lfco ^8f±, 6aiHO«»^^KfcO«i^^>^^»fc 
LT£-J#;$*ifcRas* ^/n^M^^CAT^ >/^f<Ol^l t^M&^T^ Ltz 
o ttB&fcLT, D N Aif^ JOt'M L «r $1 DNAt^^7°7^ 

5 Kpk7-RasS.0 4 pk7-CAT (Kigawa^>, FEBS Lett., 442^, 15-19H. 1999^, 
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^-v: 21/ 



[0 0 6 6] 
[H8] 



R a s CAT 



9 ^sa^i 


9j^m 


S§ 5i.fi 








(kDa) 


( ii g/ml) 


(kDa) 


( ii g/ml) 


His tag 


99 9 


45.3 


28.4 


99. 1 


native His 


20.7 


268.9 


29.5 


413. 7 


GST 


42.6 


293. 8 


52.8 


374. 9 


MBP 


57. 3 


663. 1 


67.4 


684.8 


CBD 


37. S 


467.8 


44.0 


493.9 


TrxA 


28.7 


375.2 


3S.9 


335.8 


DNA 




14. 1 






pk7-Ras 




498. 5 






pk7-CAT 






2S.6 


478.4 



[0 0 6 7] 

Zfz, _hfSl4cHIScLeu^T-e^ 5C^J&£tro fzmwL5/u 1 £ffiv*TSDS- 

PAGE£*t ofci#*0 4 fc^Lfco 04 Kfcv^-C, 1 ~ 7 1 

: His? ?*£ftJnL£RasX{iCAT? >^°?®> 2 : native His? ?~£ttin LfcRas 
XteCAT? >^°?K> 3 : GST? ?*^RasX(iCAT? 4 : MBP? ?~£ftfln 

L fcRasX fiCAT ? > ✓ * ? j? „ 5 I CBD ? ?* fcffrlm L fcRasX tiCAT ? > / < ? g , 5. 
t/6 : TrxA??*^#*PL7tRasX«iCAT? W^KSr^to H*. RasWC 

AT <b ^ L £ V - y [z \t . t LT, y 9 * ^ Kpk7-Ras& 0 f pk7-CAT £ H M £ L 
TlSTO? >/^?®^-^-e^L7^? >/^?K£. H, Ht^ft^ffi-m^m 

tfP L Ras R ITCH ? > > n° ? K ? IE L v > 5H^M £ ti T v> & h 2> Q 
[0 0 6 8] 

MMM3<Dlimz£ <9> GSTWnative His tag@£^J h H*^ LtM Lfc^ 7 
7s c DNA^n->fif (7)^>y^f(7)^M^Ill 5 H^L7^ 0 Z\tih<D%£M± 
V)^M<D c DNA^n->^^i$J; < ? >/n°? £ & - £i)*7F>Zin 



miliif 2003-3101953 



mm 2 0 0 1 - 2 0 1 3 5 6 ^- v : 22/ 

/ 

( 

tZo 

[0 0 6 9] 

[imm i ] 

%2>XPC Rlzm^tzS' DNA$fMT7P(GST)X(iT7P(His tag) ) RZ/3' D N A 
[0 0 7 0] 



[169] 



mm 


1 


o 


3 


4 


5 


6 


7 


T7P R t>* T7T CO m 
(pmol/L) 


CO 

& 1 


5 


50 


500 


2500 


5000 


10000 
















Ras + GST tag 






o 


o 


A 


A 


A 


Ras + His tag 




O 


o 


o 


O 


A 


A 


CAT + GST tag 




o 


o 


o 


A 


A 


A 


CAT + His tag 




o 


o 


o 


O 


A 


A 


no DNA + GST tag 










X 






no DNA + His tag 








X 


X 







[0 0 7 1 ] 

-IPC Rlt^ Lo 

O : IE Lv>p c Rm^jco^m^hiii> 0 

^ : ielv>p cRm^tmm^i^n-^ijm^hfi^o 

[0 0 7 2] 

z\tih<Dfts3k£ *K n2>XPCRmm*tz&l l i&5'DNAm}iRXf3'DNAm 
H-^M^-ett^tLl pmol/L-t fiDNAoOi^iIig^^ <b1\ — 5000 pmol/L 
J^±-e(igiJjg^O»^x.TilMDNAOMJg«Tl-^>o ^ot, 5'DNAl 



thIEi|#2 003-3101953 



mm 2001-201356 ^- v : 23/ 

JtW3' D N Aif >tM^tL-ett5- 2500 pmol/LcO$EBl*I \Z& ^X?m X <M 
1DNA <DM«!&tf& Z2>Z\t tfftit* h o 
[0 0 7 3J 

[imm 2 ] 

If 2 trnffiOUmzX *) 2|MPCRHto/: 0 ^2^:PCRiCi3tt-2)5'DNA 
8ff>T-tLT(i, T7P(GST)&OT7P(His tag)£ffiv^ 0 i <D%<DM^t^xmMn 
\JkXf2 t\e]C?kftt Lfz 0 3l2^PCRMt7& 1 %Ttfu-7,y)vn,%immz 
J: 1 0 {Z7f-.LtZo 

[0 0 7 4] 
[^1 0] 

1 2 3 4 5 6 7 



hRBS>B+6 primer 


5 


15 


40 


SO 


230 


4S0 


9S0 


pRas jm pCAT 


5 


10 


10 


20 


20 


20 


20 


pS. 2 primer 


10 


25 


50 


100 


250 


500 


1000 



|g 2 & P C Rfg^O;?'? ^-^Jg (nmol/L) 

pS.2 primer 0. 5 1. 25 2. 5 5 12. 5 25 50 



Ras + GST tag 






o 


o 


o 


X 


X 


Ras + His tag 




O 


o 


o 


o 


A 


A 


CAT + GST tag 




o 


o 


o 


o 


X 


X 


CAT + His tag 




o 


o 


o 


o 


O 


A 


no DNA + GST tag 










X 


X 


X 


no DNA + His tag 










X 


X 


X 



[0 0 7 51 

- : p c Rli^ L 

O : IEL^PCRjgtW*ES*6<b*L& 
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^-v: 24/ 



[0 0 7 6] 

CRtfflv^:3'^7^v- : p8.2<7)||2^PCRvt?R4 , 'eco^S^tg|I^ LT> 
25nmol/LJ^±^^ET(iSiJ^^^l:^±i itgfi^t^DNA <7)±iipg W t> 

[0 0 7 7] 

1-&£#o#IMDNA£&jl:^o^£J: < n$k1r & £ # £o £*Ui«fc •)« 
[0 0 7 8] 

lae^m] 

SEQUENCE LISTING 

<110> RIKEN 

<120> Methods for producing a linear template DNA and producing a prote 
in in cell free system using thereof 

<130> RJH13-021T 

<160> 24 



ftSEijf 2003-3101953 



J 

<170> 



&m 2001-201356 
Patentln version 3.1 



^-v: 25/ 



<210> 1 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> native His tag 
<400> 1 

Met Lys Asp His Leu He His Asn Val His Lys Glu Glu His Ala His 
15 10 15 



Ala His Asn Lys 
20 



<210> 2 

<211> 605 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> double stranded linear DNA coding for Ras protein 

<400> 2 

tbliE# 2003-3101953 







#IS 2001 — 201356 




ggcgtataca 


tatgaccgaa 


tacaaactgg ttgtagttgg cgctggtggt gtaggcaaaa 


60 


gcgcgctgac 


cattcagttg 


atccagaacc acttcgtaga tgagtacgac ccgactattg 


120 


aagactctta 


ccgtaagcag 


gttgttatcg acggtgagac ctgtttgctg gacatccttg 


180 


ataccgcagg 


ccaagaagaa 


tactctgcta tgcgtgatca gtatatgcgt accggcgaag 


240 


gcttcctgtg 


cgttttcgct 


atcaacaaca ccaaatcttt tgaagacatc catcaatacc 


300 


gtgaacagat 


caaacgtgtt 


aaagactctg atgacgttcc gatggttctg gttggtaaca 


360 


aatgcgactt 


ggcagcgcgt 


actgttgaat ctcgtcaggc tcaggatctg gctcgttctt 


420 


acggaattcc 


gtacatcgaa 


acctctgcta aaactcgtca aggcgttgaa gacgctttct 


480 


acaccttggt 


tcgtgaaatc 


cgtcagcaca agctgcgtaa gctttgatag aattccgtga 


540 


tagctcgagt 


cgaccggctg 


ctaacaaagc ccgaaagggt ttcctgtgtg aaattgttat 


600 


ccgct 






605 



<210> 3 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer-1 universal 

<400> 3 

ccgaaggagc cgccaccat 19 

<210> 4 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 
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^-vl 27/ 



<223> 5' primer-2 for Ras 



<400> 4 



gaaggagccg ccaccatgac cgaatacaaa ctggttgtag 



40 



<210> 5 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 3' primer universal 

<400> 5 

gcggataaca atttcacaca ggaaac 26 

<210> 6 

<211> 844 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' DNA fragment comprising GST tag sequence 



acgactcact atagggagac cacaacggtt tccctctaga aataattttg tttaacttta 120 
agaaggagat atacatatgt cccctatact aggttattgg aaaattaagg gccttgtgca 180 
acccactcga cttcttttgg aatatcttga agaaaaatat gaagagcatt tgtatgagcg 240 



<400> 



6 



ccgctgtcct cgttcccagc ccatgattac gaattcagat ctcgatcccg cgaaattaat 



60 



mm 2003-3101953 
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- S J : 28/ 



cgatgaaggt 


gataaatggc 


gaaacaaaaa gtttgaattg ggtttggagt ttcccaatct 


300 


tccttattat 


attgatggtg 


atgttaaatt aacacagtct atggccatca tacgttatat 


360 


agctgacaag 


cacaacatgt 


tgggtggttg tccaaaagag cgtgcagaga tttcaatgct 


420 


tgaaggagcg 


gttttggata 


ttagatacgg tgtttcgaga attgcatata gtaaagactt 


480 


tgaaactctc 


aaagttgatt 


ttcttagcaa gctacctgaa atgctgaaaa tgttcgaaga 


540 


tcgtttatgt 


cataaaacat 


atttaaatgg tgatcatgta acccatcctg acttcatgtt 


600 


gtatgacgct 


cttgatgttg 


ttttatacat ggacccaatg tgcctggatg cgttcccaaa 


660 


at tagt t tgt 


tttaaaaaac 


gtattgaagc tatcccacaa attgataagt acttgaaatc 


720 


cagcaagtat 


atagcatggc 


ctttgcaggg ctggcaagcc acgtttggtg gtggcgacca 


780 


tcctccaaaa 


tcggatagct 


ctggcgcctc cctggtgcca cgcggatccg aaggagccgc 


840 


cacc 






844 



<210> 7 
<211> 217 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' DNA fragment comprising His tag sequence 
<400> 7 

ccgctgtcct cgttcccagc ccatgattac gaattcagat ctcgatcccg cgaaattaat 60 
acgactcact atagggagac cacaacggtt tccctctaga aataattttg tttaacttta 120 
agaaggagat atacatatga aaggcagcag ccatcatcat catcatcaca gcagcggcgc 180 
ctccctggtg ccacgcggat ccgaaggagc cgccacc 217 

<210> 8 
<211> 244 
<212> DNA 



tBIE# 2003-3101953 



mm 2 0 0 1 - 2 0 1 3 5 6 ^- v I 29/ 

I 

<213> Artificial Sequence 

<220> 

<223> 5' DNA fragment comprising native His tag sequence 
<400> 8 

ccgctgtcct cgttcccagc ccatgattac gaattcagat ctcgatcccg cgaaattaat 60 
acgactcact atagggagac cacaacggtt tccctctaga aataattttg tttaacttta 120 
agaaggagat atacatatga aagatcatct catccacaat gtccacaaag aggagcacgc 180 
tcatgcccac aacaagagct ctggcgcctc cctggtgcca cgcggatccg aaggagccgc 240 
cacc 244 

<210> 9 
<211> 652 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' DNA fragment comprising CBD 
<400> 9 

ccgctgtcct cgttcccagc ccatgattac gaattcagat ctcgatcccg cgaaattaat 60 
acgactcact atagggagac cacaacggtt tccctctaga aataattttg tttaacttta 120 
agaaggagat atacatatgt cagttgaatt ttacaactct aacaaatcag cacaaacaaa 180 
ctcaattaca ccaataatca aaattactaa cacatctgac agtgatttaa atttaaatga 240 
cgtaaaagtt agatattatt acacaagtga tggtacacaa ggacaaactt tctggtgtga 300 
ccatgctggt gcattattag gaaatagcta tgttgataac actagcaaag tgacagcaaa 360 
cttcgttaaa gaaacagcaa gcccaacatc aacctatgat acatatgttg aatttggatt 420 
tgcaagcgga gcagctactc ttaaaaaagg acaatttata actattcaag gaagaataac 480 
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aaaatcagac tggtcaaact acactcaaac aaatgactat tcatttgatg caagtagttc 540 
aacaccagtt gtaaatccaa aagttacagg atatataggt ggagctaaag ttcttggtac 600 
agcaagctct ggcgcctccc tggtgccacg cggatccgaa ggagccgcca cc 652 

<210> 10 
<211> 511 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 5' DNA fragment comprising Thioredoxin sequence 
<400> 10 

ccgctgtcct cgttcccagc ccatgattac gaattcagat ctcgatcccg cgaaattaat 60 
acgactcact atagggagac cacaacggtt tccctctaga aataattttg tttaacttta 120 
agaaggagat atacatatga gcgataaaat tattcacctg actgacgaca gttttgacac 180 
ggatgtactc aaagcggacg gggcgatcct cgtcgatttc tgggcagagt ggtgcggtcc 240 
gtgcaaaatg atcgccccga ttctggatga aatcgctgac gaatatcagg gcaaactgac 300 
cgttgcaaaa ctgaacatcg atcaaaaccc tggcactgcg ccgaaatatg gcatccgtgg 360 
tatcccgact ctgctgctgt tcaaaaacgg tgaagtggcg gcaaccaaag tgggtgcact 420 
gtctaaaggt cagttgaaag agttcctcga cgctaacctg gccagctctg gcgcctccct 480 
ggtgccacgc ggatccgaag gagccgccac c 511 

<210> 11 

<211> 183 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> 3' DNA fragment comprising T7 terminater 
<400> 11 

gtttcctgtg tgaaattgtt atccgctgct gagttggctg ctgccaccgc tgagcaataa 60 

ctagcataac cccttggggc ctctaaacgg gtcttgaggg gttttttgct gaaaggagga 120 

actatatccg gataacctcg agctgcaggc atgcaagctt ggggctggga acgaggacag 180 

egg 183 

<210> 12 

<211> 22 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> universal primer for 2nd PCR 



<400> 12 

gccgctgtcc tcgttcccag cc 



22 



<210> 13 

<211> 760 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> double stranded linear DNA coding for CAT protein 



<400> 13 

ggegtataca tatggagaaa aaaatcactg gatataccac cgttgatata tcccaatggc 



60 
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atcgtaaaga acattttgag gcatttcagt cagttgctca atgtacctat aaccagaccg 120 

ttcagctgga tattacggcc tttttaaaga ccgtaaagaa aaataagcac aagttttatc 180 

cggcctttat tcacattctt gcccgcctga tgaatgctca tccggaattc cgtatggcaa 240 

tgaaagacgg tgagctggtg atatgggata gtgttcaccc ttgttacacc gttttccatg 300 

agcaaactga aacgttttca tcgctctgga gtgaatacca cgacgatttc cggcagtttc 360 

tacacatata ttcgcaagat gtggcgtgtt acggtgaaaa cctggcctat ttccctaaag 420 

ggtttattga gaatatgttt ttcgtctcag ccaatccctg ggtgagtttc accagttttg 480 

atttaaacgt ggccaatatg gacaacttct tcgcccccgt tttcaccatg ggcaaatatt 540 

atacgcaagg cgacaaggtg ctgatgccgc tggcgattca ggttcatcat gccgtctgtg 600 

atggcttcca tgtcggcaga atgcttaatg aattacaaca gtactgcgat gagtggcagg 660 

gcggggcgta atttttttaa ggcagttatt ggtgccctta aacgtcgacc ggctgctaac 720 

aaagcccgaa agggtttcct gtgtgaaatt gttatccgct 760 

<210> 14 

<211> 41 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 5' primer-2 for CAT 

<400> 14 

gaaggagccg ccaccatgga gaaaaaaatc actggatata c 41 

<210> 15 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> 5' primer-2 for 1A2 



<400> 15 



gaaggagccg ccaccatgct caaagtcacg gtgccc 



36 



<210> 16 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer-2 for 1B2 

<400> 16 

gaaggagccg ccaccatgga ggagcagcgc tgttc 35 

<210> 17 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer-2 for 1C8 



<400> 



17 



gaaggagccg ccaccatggc ccgaaccaag cagac 



35 



<210> 18 
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<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer-2 for 1D2 

<400> 18 

gaaggagccg ccaccatggg tgttgacaaa atcattcc 38 

<210> 19 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer-2 for 1D9 



<210> 20 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer-2 for 1D10 



<400> 



19 



gaaggagccg ccaccatgtt ggagacctac agcaacc 



37 
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<400> 20 



gaaggagccg ccaccatggc ggtgcaggtg gtgc 



<210> 21 

<211> 36 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 5' primer-2 for 1E4 

<400> 21 

gaaggagccg ccaccatgga tgatcgggag gatctg 36 

<210> 22 

<211> 36 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 5' primer-2 for 1G4 



<400> 



22 



gaaggagccg ccaccatgtc gagttattct agtgac 



36 



<210> 23 



<211> 36 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> 5' priraer-2 for 1H1 
<400> 23 

gaaggagccg ccaccatggt gaaggtcggt gtgaac 36 



<210> 24 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 5' primer-2 for 1H5 

<400> 24 

gaaggagccg ccaccatggc caacagtgag eg 



32 
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[mi] 



\^ 5' ?^^^-2 



± 



— ► 



3' ^5^7- 



JB13KPCR 



5'DN AKfR 



3'DNABfifr 



B2;^pcr 



T7P 



T7T 
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[1312] 



Ras 



CAT 




Tags 

1: 1st PGR product 
2: His tag \ 
3: native His \ 
4: GST 
5: MBP 
6: CBD 
7: TrxA J 



2nd PCR product 
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[13 3] 



5t 




His tag native GST MBP CBD TrxA no pk7- pk7- 
His DNA Ras CAT 
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[1214] 




Tags 

1: His tag 
2: native His 
3: GST 
4: MBP 
5: CBD 
6: TrxA 
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1A2 1B2 1C8 1D2 1D9 1D10 IE4 I G4 I HI 1H5 
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